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^ ^1 (encrypt ion key)^ ^S'^^^l'^l \+^(random number )!■ '^^^^s^l-^ ^ «tJ-^<Hl ^ 

^ ^^li^. ^ <a-:^5)- ^^1^ ^c^^ w]!^-^ iH^* SJ^^'^V i^s^ ^^e]^ 

^, 'dr^T^ ^^^J'Hl >^>-g-£|^ ^J^^^H #^^>^ ^7] ^ 

^ ^-e.* <^g^^o> A^>^^^>^ ^J-^^^l ^ A>-g-^H ^7] 

^ ^'^oilAi ^lAl^ ^>-g-^<^ tiliq^ ^o]^o] ^^^^ ^A^^ ol-S-^H 

^5^^ 51^71 nfl^ofl ^ig ^>^^(randomness)<^l J:2l-7> 9X^. 

£ 3 
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^ ^Jisj- 'fJ-'^fData Encryption apparatus and method} 

£ 2^ LFSR* ^V-g-t!: ^S^JlJ-^* ^^<^]t\-. 

£ 3^ ^ 'i-^^ ^1^^ ^]^^ ^J-^Sl- ^1-^1^ l-S-£ol4. 

-£ 4^ ^ ^^Sl ^c]^ Hlcl^ >iH^ <a-:£5|- #S-f^>Boli:f. 

s\r 71 (encryption key)^ ^J^^^1<^1 \i:^(random number)!- ^<§^^^r>^ ^ ^ 

<a-:£ Ai^uflo] u|.^7i ^o^i ^y-%-s\^ -a-s ^iJ-^-^s.. ^<U% 711- A> 

-g-^V^ «J-^<^lcl-. «m» 1-^. ^^^m ^^*>:a;^l- °11a1>^1* <a-3:^ 7l<4 ^J: ^jn 
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"a-JL^-^-S 4^^^Hl7ll ^^*V^. ^^^m ^'atv ^s. «y:Jiel# 

^^^}^^ m:^}^ ^^^}^ ^^^>7> A>-g-^ 7l7> ^o.^ ^Eflsl 3g <y- ^ o^c^-. ^e] 

14, 7l ^5^5^ ^^]9]- o^^^ ^|.j7^|. ^j.^ ^-2-^ ZLoll tCl-El- ^e|^o> sr>^ ^ 

£ ^7}^}?]] S]B.S. 7l ^ iil^oil ^;Hl7> ^5:7ic|., 

^l-^'?]:ol til^i^^Tll i^s>^ «J-^<^li4. <=>M. ^7B^>^ 711- ^7fl7l(public key)^JL ^■ 
n]^^^7\] ^^^}^ 7l# 7fl^7l (private key)^^ tbi=f. 

^7fl7l» ol^^A^ ^^7^^ ^T^^T^y} OJ-^ ^Al^ ^1-7] ^^A^, ^^^^ ^t^^^V^ ^^^> 

^ -g-7l]7l^ ^1^1^]!- ^J:5)-e>o^ ^^^>ji, ^Ai^].^ 7.>Aisi 7fl^7ls. 43:21- ^}c^ 

^ ^^*>711 cflolEl* ^ o;^!::^-. Sifl^*}^, 7fl<?l7l^ <?l>im- 4i-^;^>'?>ol 

cfl^l7l (symmetric cipher)^ ^^^7fl>iH^ ^H^^ <a-J:5l-/4J:5|- 
(encrypt ion/decrypt ion) ^-^^ "^o] ^>-g-€x:f. ifl^sl-Tg ^^^7]^ 
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^ojcf. ^t:!^ iB^c>l ^l-«i-i(set-top box)M- PVR(Personal Video Recoder) 

^^sli n ^tq^ r3]v]^ iH^^ A>^^>71 ^i^^ €^7}- 

^-f<^1, 7] (receiver)^ wjc^^ iH^^ *a-S2}-(encrypt ion)^ ^^7} $X 

4. SJm*>^ ^-1^^ (copyright)^ :e.S2r>ji, ^^H^l 4a>» ^e)"^ ^-S-7> ^7] nfl^c>lcf. 

■4^51- 'ffl^* ^<^<^> tb'^. 'a-ssj- ^ ^JlSj- ^^^^Alofl AES( Advanced Encryption 

Standard)^- TripleDESdriple Data Encryption Standard) 7> 7]-^ ^o] Al.^:gnf. 
=12> DES ^ "Data Encryption Algorithni(DEA)5l-^ K^^S. ANSIS. 92^11 ^^^S ^91^ 

S.^ 'a-:&7l (block cipher) ^011, ^^fl^ FIPS PUB 46-3<^l "Data Encyption 

Standard(DES)"el-^ K^^S. ^]^^o] c^t^^ TripleDES ^ DES 'ii-^ 7] (cipher)^ 3afl^(3^) 

EDECencrypt- decrypt - encrypt) S-S-oflA^ 27l]^ 7]7} 1-^^ 3«i «y-J:^B^|-^t-il a> 
S-^7] nfl^<Hl DESedeS. ^^7]S. 
=i3> AESCAdvanced Encryption Standard)^ ^]^^ '^S.^^ "^^M ^]^^ ^IMM ^7} ^Ji 
^tbcf. u]^s] K^7]^<^^MmST)7} 7]^^ ^7>«a-^ a$<a DES(Data Encryption 
Standard)* tfl^l^Vfe K^^S. AESl- ^]-^7] ^Sfl, <a-:&*a^l7l- ^]%-^ o^^] <^s. '^JLE^i^'^ 
cflsflAi A] ^4;^^ ^ ^l-^^lcfl ^7> <a-^a§o.^ -a^^^V^nf. 
=i4> o]E.]^ o^^^ ^ Al^EflcHjA^o^ <?]:^^^^ cfl7fl <y-J::^ 711- ^e]s>^ aI^eAo]] 

^^Sicf. HBlJi oj&i^ '^s.^ 7] ^e) Ai^E^oflA^ 7>^ ^Att 711- <H^7ll 

^i^}^7} Olcf. 
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<i5> <a-^5}- <=^^]7}:^] ^^^>ov ^^t^ id. 

:3.S^Jl ID, ^■^} ^I'H copy management control bits) ■f-*^! 9X^. 

^'^n '^5^^*>fe7Hl "^-^^ 7]7> <asl5l Br>fe- (randomness) 

-oflA-l^ ^^*l-7]7> 4^^:) ;^i^tb til-§--2.S. vi^l- ^5^^5>^ ^J-'^S ^^l'?]:, ^i^tb ^J-'^^ ^1- 
-g-^>c^ A^^^^ \+^^ ^^>\+^(pseudo-random number )7> S\7] ^^^] ^S\^^o] ^cf. ^ 

5rl-^7H 4^1- ^7]^ ^d'=>]^]B.S. Vf^sl randomness)^ 

^^l-g-tb ^^1^ ^ ^^(thermal noise)^ *^l-g-*>^ 

wVS^l ^e1^4 p-n ^-aC junction) oil ^7HH \3-^» ^S^^^^ IJ-^ ^ 'y=;^>^«h( quant urn 
mechanics)^ <^sl7M ^^V^ o]^^>o^ vf^^ IJ"^ SJ^f. ^-e^^-^ ^ 

^o^^ ^1-§-^>^ ^^^tb -^5^^^ ^ ^^l"?]: ttj-el-Ai, ^ift!: ^>:E.^flo1^ 

<17> ^ ^V^O] ol=-j7^1. 3:]-^ 71^^ ^■^]^, ^]^SL ^]^^}^ Aj^i^Jom 

1]-'^^ ^l^^V^c-ll 9X^. atb -a-^sl- ^^^1 A>^s)^ tJi\^7]^ ^>-§-ilfe \f==r >S 
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1020030002965 ^^ <^y^>: 2003/9/29 

>a-7l5l 01^.7^ ^ ^x^^^ o]^ o^-^^ ^^1^. ^tq^ Hlr]^ ^H^^ 

^^s] ^^^>zi, A^^^ofl A]-§-5l^ cfloiEil- 

^ ^3^^^; ^y] ^^*>fe <^3^^^o> ^^^^^^ ^s^^l -^.S^^^^; ^ 

^^7] <y-^2|-7i» AV-g-^i-*^ ^7] ^^el-^<^lAi tiic]^ ^B^^ ^J:s|-s>^ 

^7151 ol^7l ^ ^^oll ^.^A^ ^^1^, ^t:1-SL 

^V7]^ ^^11- o]^7l ^S>0^ ^ ^^ofl 0:1^ -$.1^^ iH^# 

<y^wVo> ^;^o^ ^B^» ^^^l-Jl, id-^ A>-§-S|^ Cflc,lBl» ^J^j^H #^^>^ 

'a^^M <y-^^7ll- ^5^^^!-^ ^^1; ^7] ^g^^^ ^J:^7l^ ^>-g-^H 
^e]7l- ^«SJ^]<H Hitq^ ^H^^ ^s^^V^ 

^7l^ ol^7l ^^>a^ ^ ^^o]] ^Cl^ Hlt:!^ 
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<22> ^7]^ S^^]^ o]^7] ^t}c^ ^ '^^<^]^^^. ^7]^ <a-^5l- ^^-^ ^Wb\c>\]A^ ^^A] 

<23> >^l-7l^ ol^7l ^ ^71^1 A-^^^ ifj-ig^ ^^B^-^lA] 

<24> ol^l-^ ^-^^ iig^ ^ ^^cHl icj-s. wV^^tb "S^^l-^ll- ^^11*1 ^'^^Vcf. 

<25> £ 1^ ^C^^ Hjc^^ ^H^^ 'a-^5^-s:>a^ #^^>^ ^S.;£olc)-. 

<26> ^cl^ ajcl^ ^H^^ 'a-^Sl-^H #^«^>^ ^^1^ *y^^^(110). ^5^^^(120), 

<'^^^7] ^^^^^(130) ^ -a-Jlsl-^CMOS- n'^^S]^] o;itq.. 
<27> <y^^-¥-(110)^ wltq^ *a^^<^> 

MPEXiCMoving Picture Expert Group) 913."^ ^o^'^^ ^l-§-tl:^-. 

<28> A5A^«.(l2o)^ <^jie|^^ ol-g-^H \+^» ^S^^^^. ^5^^*>^ <y: 

Jlfil^^ LFSR(Linear Feedback Shift Register)* ^}-%-^ ^5^^ "y-^iel^, Cellular 

Automata "^Jie)^ ^<^1 SJ^. 
<29> £ 2^ LFSR^ ^l-g-tV ^^^^^J-*^^ ^^^1-71 £^0)4. 

<30> LFSR^ ol-g-^ i-j^ AjA^ "^Jiel^^ H7]^ a1=h ell^l ^^e-] (200)<^1 ^7lit# 

^■I^^Vji, AlHS 511^1 >;E-1 (200)^ ^^t!: wlH(210 240)<Hl ^^-l^^ 

XORCExclusive 0R)» '^P^-t^-. £ 2^1 c^loflA-^^ ^^^^ '1 XOR 1 XOR 1 

XOR 0' ^ ^^*>7fl S\JE.S. '2V*<H^ '1'<^1 H^Jl Al = E 2^1>^1^EK 200)1- ^1H.B 

^]7l^, HlH(250)7]- w]7ll ^S-S., -^^^<:V<^1 2]*^ >^flS. '?1-#<H^ ^IH 

H el1^1^El(200)# «1 tilH(250)oll ;^i^J-^>i:f. oj^Tfl t}^ ^l^e ell^l ^ie] (200)«^1 ^i^^ iJ: 
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^^S. Afl^o. ^o. uy^^ ^ oi^ ^1^^, ^^^^^ ^^^^ ^-^^ ^^^^ 

<^1-VJ ^^>\+T^(pseudo random number ) "^l 'J]- 3:71^3!}- h]e(210 ifl;^] 240)-i- 

^ ^^*>^ ^ SlT=l-. ^^tb tilH^ ^^1^ ^ $X^. 

<32> <y-^5|-7i ^5A^«.(i3o)^ id:^ >S^^-^(i20)«^lAi ^ cf^ 71-^1 <a 

^^ol- «y-^5)-7l-i- ^5^^tl-i=f. «^e^7M ^^i^ ID, ^i^^^l ID. ^A>^ 

<y^o^ aiBofl nfl^H ^^^H ^^^^^ ^s. 9X^. 'y-:£Sl-7l ^^J^^wj-^^^ ^ 

<33> <a-jL2l-^(140) ^^21-71 ^5^^-¥-(130)<^lA^ 'a-^^71* A>-g-3r>0.^ ^^^-?-(110)oll 

-2-^1-2. tijiq^ ^H^^ S^^^<i> ^J:^5>q^ 
<34> S. 3^ ^ ^'^^ ^tq^ «ltq^ <a-J:5|- ^V^l^ l:^:£<='lcf. 

^^ii7l- ^51-^ ^ ojcf. ^^2^^(310)0^ ^efl 7i^oi «itq^ ^H^^ ^^e) 
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♦ ^^5>^ ^91 :^5^3f;^^oiiA^ -^-a-i-s-^H ^M^^ ^^^^ °1-§-^H ^5^^ 

*>:£^ tbcf. <^1# <^]^]^ ^^j^ nfl^^ ^^o^ ^iCcolor distribution) 

(mot ion estimation) (noise estimation) ^o] ojic^., 

^^1 ^sl-ig ^^2^-^(310)^ -^J^^^l-^l Al-g-^ ^ ijf^ ^5^^^(320)011 

€^s:>o^o> 3>^c^l oje^^ ^#^>^ li^'^^H] ^e><:>i ^5-^^^ ^ ^r}. 

^J-'^^ (Mot ion Estimation : ME) :E#<Hl^i ^J^^^^ ^:ai<y tf!] 

BKMotion Vector : MV)^ LSB(Least Significant Bit) 1 ^IH* ^>-§-*>^ IJ"^*^! $X^. 
^ ^EKMV)^ i^llaS l-^(macro block)D>nf '?l:#o^;^]^c^l , nfl ofl^s '?>#c>l:5l ^ 

^EKMV)^ LSB 1 tilH* i^5l 37]^ A] HE eflxl^iE^oil ^^>^ o.^ ^"I^tlr^-. '^t'^ 
128 tilH^ a]h;e efl^]>^E^^ A]-g-t!-T^Jl nil as l-^^HlA^ ^#<H^ ^ 

bKMV)^ LSB 1 wlH^ Al^iE e]]^i>^Bloii x^^^>ji, Aj^H ell^l>iE-ll- Aj^H ^1^ ^, 

nflas l-^<^lAi 'itlrol^ -g-^<a ^Bl(MV)5l LSB 1 wl:^^ ^IH-B ell;^lr^iEiofl P5l;^j-t}-x:l-. o] 
51 1!" iJ-'^-^S >^l#^^i ^E-l(MV)Sl LSB 1 wlB» ^-l^^V^, AlHH sll^l^Blo^ 3.^ 

^o] :^^t|l^rl.. zLslJi A^A^o] Al^<Hl>H, >^1HB ell^^l^Bloll ^^^^ ijt^ 

^^-^(220)^ #^^14. 

t:l-€- «ol-^-^S ^^^(ME) S-^oflA^^ ^t:11^>^ ^(Sum of Absolute Difference : 

SAD) LSB 1 0]-%-^^ nj-'^ol ojd-. -g-2)oj ^EKMV)2l LSB 1 ^IH* <^1^*>^ 

^4 ■^<a^>7ll i^^^ 371^ Al^E efl^l>iEl<Hi SAD ^^H^ LSB 1 alH# ^^V^-^S. ^i^s^V 
:a 9X^7} ^jA^ol A];goilAi, Al^E 5il;^l^Eioi] ^o. a^a^-^(320)S 

#^^cl-. 
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<38> 5£ 4€- ii^i-DCT(Motion Compensation : MC-DCT) 2.-i-<^l^i ^5^^^ ^ 

^(variance) ^^JS.^ LSB 1 A]-g-^]-^ «j-i^o] oicf. ^^-^tb ^^*l-7ll 

H7ls^ Al^H LSB 1 ^^>^C|.^ ^^*>jl $itq.7> ^g^io] 

^l^<Hl^i, ^IHH Vf^ ^5>^^-f-(320)S. 

<39> v^.^ '^3^d^(320)^ ^^Sl^(310)<^l^i yj-'^oll o^BflA^ ;^ 

^^Hl-f-(310)^^Bl R o]^jL ^}JL >g^^^(320) T^V^Hl^i AgA^:^ y^^^ 

A e}ji 5]-^, 'A XOR R' * ^ ^cf. ^5>^^-^(320) 

^Hl^Hl^i A^A^^ Afe *2fl^ LFSRl- <^l-g-*V ^5^^ "^^nsl^ a 

^ Cellular Automata ^JlBl^ >^>-B-*><^ ^^S^^^ Si^. 

<40> oj-^^^l ^5^^-^(330)^ ^S^^^(320)<^lAi a^a^^ uj^ ^ c«^e]7M 
^^vo} <a-^5|-7l# A^^^tbi^. cf^ <^sl7M c^ls.^, ^.^e id, id, 

^^s] tiiH<^i cfl^vc^ ^^tir ^^^-a-^ ^«s^v^ ^£ ^cf. 'a- 

<4i> oj-^s}.:^ (340) <a-^^7l ^5^j^(330)«^lA^ ajj^^^^ 'y-J^sl-^ll- A>-g-^>c>^ ^ 

Hl^(310)<HlH -2.^^:2. tijc^j^. iH^* ^^5l-s:>c^ 

<42> £ 4^ ^ «vi^2l tijcl^ riiH^ ^ssl- s-s-f^VEolrf. 
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1020030002965 %^ 2003/9/29 

<43> ^^2. ^]^^ ^iB^-i- -^^n^o} o^£l ^^o^ ^^2^^ ^^ttmS410). 

-g-^^ ^ii7> ^El-^ ^ ^, ^tq^ wlc^^ ^^^V^ ^<?1: n 

<45> *V7>xl yj-'^^ -§-^^ ^^^(ME) S-l-oflA-l A§A^£]^ tfiE^(MV)^ LSB 1 tilH 

1- >^>-g-*>^ iJ-'^o] ^nf. ^^oj ^e^(j,v)^ Dfl^S. l-^(macro block)n>i:l- . 
nflss. -i-^oll^i ^^'a ^£l(MV)^ LSB 1 wlH* 37] AlHM 

^i^^cf. 128 wjEo^ Al^H ell;^l>iE^* A>-g-tl:rfji s]-^, ^x^^ nflaS ^ 

s-oi]A-l '^l-l-ol^ ^zi<y ^Bl(MV)^ LSB 1 tilHl- A] HE E^l^l^d^B^oil ^-I^^Vji, 511^1 >^ 

<46> cf^ 1)-^^^ -g-2}<a ^^(ME) S.l:«>llAio^ ^cfl^]-^ ^(SAD) ^M.^ LSB 1 alB* ^l-g- 

yj-*^*^! ^^'a tf]EKMV)S] LSB 1 tilB* ^^l-g-^V^ ^'U^}7\] ±^2] EL7]B] X\ 

Efl;^l>iEio)l SAD LSB 1 ^^}^^S. :^-l^*>JL ^cf7> Vf^ >^J>^^ol ^i^tb '^l 

<47> ^ cf^ -S-^*a -a-S-DCTCMC-DCT) S-t-ofl^i ^^5^^^ ^^(variance) ^^^^ LSB 
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\ 
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^^^^ LSB 1 ^^>aj :^^^^}JL $X^7} ^^^^o] ^I^oHa-^. X\^^ 

<48> A^^^ ^^1(S420)^ <^sl7>;^1 ^^^c^ sl^Ai ^^1- ijj^^ 

^.e^^^m IJ-'^S. <^^7}^]7} Sicf. c^H- s.o^ ^1h^^(310)^^b] <a 

^^^^ R o]s}jL ^3^^-^(320) ^V^l^^lH ^S^^^ Vf^l- A el-JL s^Vig, ^^Sl 

'A XOR R' # ^'^^ ^isfl- ^ $Zt^. ^S^^-¥-(320) ^H1<H]a^ a^a^^ 

^ A^ ^Efl3l Td:^ LFSR» ol-§-^V ^JIb1# Cellular 

Automata toe^w ^>-§-^]-<^ ^5^^^^ ^ $it:f. 
<49> cf^^^ ^a-^Sl-^ll- ^J^^^t:1-(S430). ^5^^ ^7^1(S420)«^1 ^^^^^^ ^ 

o^e^jH ^a.* <?]^^c.> <3-SSl-5'l» <^Bl7>^l ^^Sl ID, ;5l 

^^J-^] ID, -^^V^B] AV-g-^ ^ o;tc^.. oie]^ ^ii^^ ^^^<^]- -y-s^^l^ ^3 

^3^^^ ^£ ^ji, wiHoj] cfl^H ^^t!: ^^"^-a:^ ^'^^H ^5^^^ -a-^ 

<50> ZLSlJl, <a-^5l-7l ^jA^^7il(S430)<^lAi A>-g-^]-<^ -2.1^1^ 

^^}^ ^^1 7>^5>C1-. ^^Bl7l- ^ 7l^Dl]^]^ ^^E^ Al^Eflofl 0)^1-°^ i^^^ ^ 

91^ t^]o]B\7} 7;\^^S\^ 3.^ ^^o^ ^-^^z^, ^^B\7} ^ 7l^n)l^l 

^ <^1S^ ROM. RAM, CD-ROM, ;<l-7l ^o]^^ ^ ^o]b\ :^]^^^^^] ^o] oj o.cl , 
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^^t^7> ^ 7]^nfl^l^ tilB^-laS ^^E^ Al^Eflo^l ^AVs^ol, ^AVttj-^o. 

^^tb ^^<^1 <=>}^^ ^^^^^^d\] i^t^i^ 9X^^, =L9\. ifloil o;i^ SLS. ^}o] 

^ ^^^^1 ^^S. €^\^S\o]c^ ^ 

^o] ^ ^^-^r, ^S^^^ ^^^(randoinness)ol #^ 3:3}-7> 

^r:]-. H oj-B-^ <a^^-^S. ^]^^ t^]o]B\ 7^^]^ Al:^2^o.^i4 ^;^^o.^ s.>^^^ 7> 

^J-S-SJ]- ^^-^^(correlation)ol ^Ji, <^1^ 7}^^}:^] ^o_^s. ==r JL2l-7f 

SEt!:. Hjc^^ <^l-g-*H ^S^^5]7l ofl^oil, 
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%^ '^^}: 2003/9/29 
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11 

^ cflolE^^ ^-IBI^^; 

^7] ^Ji2|-7l» A>-g-*H ^e:|w.oi)a-i js.c]^ H]tq^ ^m^* 

2] 

^^-71 SL^^ Wltqi2. ^^^M ^^5)^ MPEG Vi]^SL ^^e]<?l s-^o. 

31 

^7l ^v]^ ^]^SL ^H^* 'a^^«*> MPEG wltq^ 4=^^>^A^ >S-7l ^1=1 

^ i:E^o^ ^Tjj^i ^A^^ 7]^^ tfloiBioi ^J-J:^ 

[^^^eh 41 

^I3*j-«^1 Xl^^i. ^7] ^:^]^ 
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4>7] SLr:]± alc]^ ^H^<H1 cfl^H n^*^^)^ MPEG ^^Blsf^oflAi a^^^s]^ 

nflaS. -ir^s] ^^oj ^^^^o] o.^ e> 

[^^^J- 51 

-g-^lol ^^^(ME) Jlf^^oflA-l A^^^^Sl^ -g-Zlo] ^E-l(MV) 7]^S. ^J^^ol] Al-^S) 

^ c-flolE^i- ^5^^*H #^*>fe ^^^S ^ssl- ^^1. 
[^^^J- 6] 

-g-^ioj ^^^(ME) azf^oi]^^ A^A^s]^, DflHS. l-^o]] cfl^ ^EKMV)^ LSB 1 wlH 

3S Ir^S^ ^3|<y ^El(MV)^ LSB 1 wlH7> ^^>^ o.^ ^^^^^ ^47> ^J^g A^aH] 

[^^*ch 71 

^ll*J-«^l 9X<=>]^^. ^71 

-g-2]ol ^:^(ME) a!)-^ol]Ai A^A^Sl^ ^t|l^>o) ^(SAD) 7l^S ^jA^ofl AV-g- 

51^ :t^^2l C-flojE^^ ^^Aj^H *>fe ^^S^- ^^1. 

81 

^I7*ch<^l ^<H^i. ^7l dlolEl^ 
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■5-^^ ^^^(ME) ^^^]^-] ^5^^ 5)^, DflHS. #^oil cfl^V ^cfl^l-^ ^(SAD) LSB 

^ nflHS. ^cfl^vsi ^(SAD) LSB 1 HlB7> ^^V^ o.^ ^47]- 

9] 

^}^^^ #^*>^ ^^^S. ^J:^ ^^1. 

10] . 

-g-^'a :a.^-DCT(MC-DCT) ^^(variance) LSB 1 wlH7> Aj^H 

(variance) ^^.S.^ LSB 1 tilH7> o.^ ^i^^l^ ^i=f7> ^^^^ ^^aIo]] ;^-]^J-^c^ oj. 

11] 

"^Jie^^oll o^^>a^ A^^^^ i^^ofl cfl^].c^ ^^^o] c^AVo. >^^eH Vf^^ ^J^j*]-^ 
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i^^^^ 121 

xoR ^^^^-a-^ ^^^s. <g-^^ ^^1. 

[^^^J- 131 

LFSRCLinear Feedback Shift Register)* ^^l-^-^ Cellular 
Automata "^rJiel^^ ^^^S. t}^ '^^s.^- ^^1. 

I^n^^J- 141 

^7] w-oii^i ^ id id 4^1-^21 ^1 

151 

^7] <a^«l-^ tHtb XOR o]7li4 ^7] ^^^^ £€- ^-S-Sl 

i^i^ <yo^o^ H]Eoi] cfltV XOR -f-^^-a:^ ^1-^ -y-^s?- ^^1. 

161 
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s:>^ ^^1. 
17] 

-g-^ioj ^;^(ME) sf-goilAi AjjA^s]^ -g-zi<y wijEi(MV) ^^^^ ^^(ME) sj-^goi] 

^^^}^ ^(SAD) ^ii -g-^i^a ^^i-DCT(MC-DCT) ^5^^^ ^^S: 

(variance) ^^-^S. ^i^i ^^1. 

181 

^^SJ ^^^(ME) ^^M^^ ^3^^^^, °flas. #^^1 cH^V ^^<y «3]E^(MV)^ LSB 1 hIB 

3S ^Bl(MV)^ LSB 1 tilH7l- ^^>^o.^ ^i=l-7> 

^i^^^^ efl;^l>,E-l ^^-^S. ^5-^^ 

19] 

•^^'a ^^^(ME) 2l-^<^lAi A^Ajs)^, nflHS cfltV ^cfl^>o^ ^(SAD) ^112] LSB 

^ DllHS -ir-^S^ ^cfl^>o^ ^(SAD) ^-^^ LSB 1 «1H7}- ^^>^ o.^ ^i^^s)^ 9X^7} 

^^Ajofl 7;\^^o] oj- ^Eflo^ Al^H 5fl^l:iEl ^S. Br}^ \+^ ^^^^ ^^1 . 
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20] 

-§-^*a je.'^-DCKMC-DCT) ^Jij-^'Hl^H '^^'^^^ ^^(variance) ^M.^ LSB 1 w]H7> aI^e 

(variance) ^^^^ LSB 1 «1H7> ^^>^ ^i^^^^l ^^-7]- ^5^^ ^^^1^1 ^"l^^lol $1 

^ ^Bflo^ Al^E eflp^l^E^ ^oi ^^o.^ id:^ ^^1. 

211 

c-flolEil- ^5>^^^H #^^V^ ^^1; 
(b) ^J-7l tlloiE^# ^^^M \f^* ^J^j^>^ ^^1: 

22] 

;^l21*J-oil SJ^^Ai, Aj-7i (a) ^^^loflA^ ^^Bl^ 

^7l ^t^iJ. H]tq^ iH^* *a^^<^> ^^5]^ WEG ^]t]SL '^^ ^^91 ^^-^ 
23] 

>fl21*j-ofl ^^Ai, >^7l (a) ^^l^ilAi A^A^S]^ Z^]o]B\^ 
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^v]^ alcl^ ^H^-i: 'iJ^^*^} MPEG ^]^^ "y-^ ^^^^ t^^^>^a-1 >y-7l 
^ Hlc^^ iH^s] -i-Tjl^ nfl^s ^S.o^ «jt 0.31 

24] 

;^l21%>oll Siol^i, ^V7l (a) cj^]^ 

<y ^^^(ME) ^Ei(MV) ^ii ^^^(ME) ^^<H1 

^^ ^tfl^>si ^(SAD) ^^l^a ^^i-dctcmc-dct) 2)-^<^]>H ^S^^^ 

(variance) ^J^l- 7l^S ^3^^"=^! A>-g-£)^ ^;=go:i c-||olEil- ^^^^^H #^*>^ ^ 

[^n^^J- 251 

^l21*J-ofl ojo^Ai, ^J-7l (a) ^^1^ 

^^o] ^>§(ME) 3l-^<HlAi nil ^fl3.S l-^'^V^- ^J^^S)^ -g-^joj ^eKMV)S1 LSB 1 «1H 
SE^ -g-ajoi ^;^(ME) sf^joilA^ ^cH^}-^ ^(SAD) LSB 1 hIh -§-2l<a 

^-DCT(MC-DCT) 5i}-^<=>fl'^i ^S^^^ ^^(variance) ^JS.^ LSB 1 wlH» di^^^^ 37151 aI^e 

511^1 iB^ oil ^IHB Ellxl>iEi# AlHH Al^l^A-l ^^HO.^ ;^i^*>al ^J^^ A^ol 0^^s] 

^ Al^E Ell^l^Eloll z]^^^ #^§1-^ ^^O.^ <a-^5l- 

26] 

>n2i*j-<^i ^7i (b) ^^1^ 

^7l (a) ^^M^^ ^^^^^ ^^^1 c^lolElfil- A^A^ ^Jiel^ofl 5l*H ^5^^ 

^ \+^<Hl cH^H ^^^^ ^^^H ^^i-^s. <y-^2|- ^cJ-'^. 
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27] 

LFSRCLinear Feedback Shift Register)* ^S^^ Cellular 

Automata ^^.^S. ^51^ . 

l^^lJ- 281 

^l21*J-ofl ^c>iA^. ^^7] (c) ^^1^ 

(b) ^:^M^^ \+^ ^ ID ^i, ID 

29] 

^7] 2.€- i:flt!- XOR -^-^'^^ <^171M- '^V7l <a^%^^ 2-^ 

^^^^ wlEoil cfl^ XOR ^^1-2-^ ^Vfe ''^S.^- 

{^^^^ 30] 

(a) ti]c]^ iH^^ ^tJ^^M ^]^^ iH^S] ^f-;^]^ s^^^^j^.^ 

(b) ^c)-7l -f-Tfl^ ^A^^^^ SJ^^<^> ^S^^^}^ 5L^^>^ ^^-^S. 

^J^^ 
31] 

^130*J-«^1 SJ<H'^i. ^7l -i-;^!^ 
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01 ^^m) ^s^^^^ ^^'y ^Ei(MV) ^^cme) 

^S^^s]^ ^tfl^l-o^ ^(SAD) SE^ -g-^<a a.^J-DCT(MC-DCT) ^f^^oflA^ aJ^^^ 

(variance) ^ii^ ^^i-^S \+^ ^S^^ . 
[^^^d- 32] 

^3ioi ^^^(ME) 4^d'=^l^i ^^^^5]^, n)]3S cfltt ^El(MV)5l LSB 1 

3.S. 0.^0] ^EKMV)S1 LSB 1 tilH7> ^^>2^^S. 9X^7} A^^Aloii 

^-I^^Slo] 01- AVEflo^ AlHH ell^lciEl ^<el ^-i: ^^^S. 
i^^^^ 33] 

^^<y ^;^d(ME) 4^^0)1 ^5^^ 5]^, Dfla.s. l-^^fl cfl*v ^tfl^>o^ ^(sad) LSB 

^ nflsS 1:^^ ^t^^}^ ^(SAD) ^:S.2l LSB 1 ^1^71- ^^>^ 0.5. yj^^^Vsjo^ o;it:^.7|- 

A^ A;^Aioii x-l:g-£]ol efl;^l^El ^^o_s. ^d:^ a^a^ laj-i^ . 

[^n^^J- 34] 

i^a-DCTCMC-DCT) 2}.;^dollA-] ^Ja^^ ^AVCvariance) ^^^^^ LSB 1 ^]^7\ aI^e 
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(variance) LSB 1 ^]^7} oicf7> ^^^^ 9X 

^ ^o. ^;^1o.^ ^|.^ ^^x^ aj.,^ 

[^^^J- 35] 

^^^o^ cflo]E-ll- ^^^^3:1-0^ #^3r>^ cJ-t^] ; 

(b) ^1-71 ^o]B\^ ^5^^3rV^ ^^1; 

[^^*c!- 36] 

7l^nfl^^l. 
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